Inhibitory role for calcineurin in stimulus-secretion coupling revealed by FK506 and cyclosporin A in pituitary corticotrope tumor cells.
The properties of the calcium/calmodulin-dependent protein phosphatase calcineurin and its potential role in stimulus-secretion coupling were examined in AtT20 mouse pituitary corticotrope tumor cells. Protein phosphatase activity was assayed by measuring the liberation of 32P from 32P-casein, adrenocorticotropin secretion was measured by radioimmunoassay. About 60% of the total phosphatase activity was inhibited by 500 nM okadaic acid, suggesting the presence of protein phosphatases 1 and/or 2A. A further 25-30% reduction of phosphatase activity was achieved by chelating free calcium. Addition of the EF-hand protein blocker trifluoperazine or a calcineurin autoinhibitory peptide fragment markedly reduced okadaic acid resistant and calcium-dependent protein phosphatase activity indicating that calcium-dependent 32P release is largely due to calcineurin (protein phosphatase 2B). The remaining 10-15% of total activity was Mg2+ dependent and blocked by NaF, hence possibly due to protein phosphatase 2C. Calcineurin activity was inhibited by the immunosuppressants FK506 and cyclosporin A, either when added to the cell lysates or after preincubation of intact cells with the drugs for 30 min at 37 degrees C. When added to lysates, cyclosporin A inhibited calcium/calmodulin-dependent phosphatase more effectively than FK506. However, when tested on intact cells, FK506 proved 10-fold more potent than cyclosporin A. Both immunosuppressive agents enhanced the calcium-dependent release of adrenocorticotropic hormone into the medium, once more, FK506 was 10-fold more potent than cyclosporin A. Taken together, these data suggest that calcineurin is an inhibitory element in the signal transduction pathway controlling exocytotic secretion in pituitary cells that express voltage-operated calcium channels. This is in direct contrast with leukocytes where voltage-operated calcium channels are not found, and calcineurin is an important element for agonist-induced activation.